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(57) Abstract: A process by 
which a pyridine derivative having 
a substituent of a heterocyclic 
structure in the 2-position can be 
easily produced with satisfactory 
selectivity. The process, which 
is for producing a pyridine 
derivative which has a substituent 
of a heterocyclic structure in the 
2-po5ition and is represented by, 
e.g., the general formula (HI), 
is characterized by reacting a 
2-sulfonylpyridine derivative 
represented by the general 
formula (I) with an oiganometallic 
compound represented by, e.g., 
the general fomula (II). (I) (IT) 
(HI) (In the formulae, the symbols 
are the same as defined in the 
description.) 
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pro 24 JftM2B08 



#i^^ 5. 6 9 3, 6 I m-mmm^m) o 



10 :»mtvx^ (1) mmmmm^^i-^mm^mit^mt 2-y^a^> 

(Synthesi s) , 1-^. 128M (2001^) ;v^-^ — 
i^ — i^:=-vif -^r^^^hy — (Journal of Or 
ganic Chemistry), 66#4^, 1500M(200 
15 1 ¥) ; WO 01/04076 <iSi%tii if #R^] , ( 2 ) 2 - If y v'/W^T 

[■rh7^Kn>' U^? — X (Te tr ahedron L 
etters), 41^10 -^^ 1653H(2000¥) ; WO 9 9 
/ 6 5 8 9 6 <ik^ ;7^h^^Ko:^ (Tetrahedron). 52 
20 #15-^, 5625M(1996^)jfc if . (3 ) 2 - f y -J^ fV 

[y— K'j/t T'1r^\^:y/\y-i^3^'i)V (Li eb i gs Anna 1 

en/Recue i 1) . 2^, 297M (1997 ¥) \'^\^'r A 

isr-f if ^ % :fr/v y — -ir >'-^ >- ( B u 1 1 e t i 

25 n of the Chemical Society of Jap 

an) . 62#, 3848H (1989^) /iif#Ra] Hi ii^ ^ hf\^X 

±.^<D:f5m (1) (2) -cii. it;^ifi-c*^oj|sjKffit?p,gjs<^*)S 
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(3) -Ctt. t\^xn^^:JU y:fV i^^Rm\^^?>^y^V 

>^ ^ ^ ^5 ^ ^ -t- 5 «) I S f£? il ti *5 (g V > „ 



[ 1 ] ( I ) 



^^UTV^XtsctV^TU— /wS. S^SSrW U T V^T 4> J; V^ T =i V 

15 T t J:V^T V/^;^-^r'>S^ g^S W b T V> T t> J; T yi' 

gl^^SSrW LTV^-c t> J; v^r y -/i^^^m. gmS^WbTV>Tt> J:v> 

T t> <fc V^T/^=I v^;<7/V'>J< — /US, gifeS^W LTV^T t> <t ;(7 /u^-^ * 
20 ^/uSi^ fettgmS^lrW bTV>T t> J: v^;^/^7^c:l/^SS^^ Us 

R^irR^ R'i:R''*3j;tJ«R^i R ^ fi^tt-^H^^x ^ Ji^j^-^-t-Si^ltl 

o ) 
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(Y^-X^-Y^)m 

I c^-M (in 



aiftS^S:WbTV>Tt> J:v>Tv'/i-^:a-S^ ei^S^^bXVN 
r t> J; v>r v^/i'S^ gifts SrW bTV>-Ct> <tv>T/^="afix*7W7H^/wS 
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-r 5 X ^ * X " JiS^-r S Y ^ ^ Y ^ i^^ t T - S^-a- * fd {±m 

Y^*5 J:tJ«Y':JS-j^(3:>^j:oT^mm^Sr^ bX^ ^ - mS^-a'-C^^b-C 
v^T t> J; < . Y iotY^j^s-jSfi^jfeoTmmm^Sr^ bx'* zifiife 

x'Tfi^fi^mm^mit^m i&.t. :ifi^mm^mit^^ (i i' ) t 

10 B&^-t-S] r i: Sr^mii-rS-^^ (III') 




(IIF) 



C^tf^ r2^ r3^ r4^ C\ Z. X^, X^, Y\ Y 

15 rttsr 2^««^ey v?>-^#(!|E (III*) tmm-r^'i (Dmm:^m. 

[2] Y ^ ft^tL:05*S^i--5 X^ ;6Sg|g!-rS X*;ii5^-r5 Y^ LT- 
ftiSg^^Jl^^ b. d^'O^X McJi^^'t?) Y^*3j:tJ«^XMcijS^-r S Y''(D 

20 [3] 2 -J^/l'Ji^^/l' fc" y (I) ^— (II) 
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(Y^-X^) 




(II) 



(Y^-X^) 




{^^s mi^iitJ^ni-i^fl'efllU^omm^mX.. ra+n = 3~8(D 

«ISS:W bTV^T ^> J: v^Tiy/^;^=3ei/S, ft^S ^ W b T v^ T ^ J: v^ T 
ttl^lS^rW U-CV>-C t> <tVNT y -/v^:^S> ttJfeSSrW 

t> J; V > * /V ^< * S * fc B Jfe S b -C V ^ -C t J: V N ;^ = /V S 
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(^cf, R^. R's R's m. n. Z. X^ Y ^ *3 J: 

[6]— (I I) ^^:*5v^T. ua^]) -^0^^. -r h V ^ -^w^^^ * 

20 i^^fcfiT/w^ r> Alg^^«:«i-^^^m^t:'a-«^T'fc?)±IE[3 ]~[5] 

<D V > -f ;6><Z5 ^ l;: IB ^ <D i!i ife . 

[7] — Jia^ (I I) l3:i3V>-C. M*5 y ^i^^l^^^^ft-r^;^;^/!^ AM 




(III) 
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*«wo0iiJi^llli?^^s^-*3v^T. mm^mit^m (in. (i i 

I ) . ( I I ' ) {i*5V^T. M;65 y AJ!^^. "^hy^J^AJ^T-, 

%fz.\tT fv%z:.f; j^u=f-^^^^m^m\\L^m (in. (in). 

II). (II') J^s^ffl $ixS„ 

±teo — ^^"f. R\ R^. R''. R=. Y^. Y^. Y^ 

is J;0« Z :65^tt^*ti^-t-r/W^/^S. R^. R^. R " . R^. Y^. Y^ 
. Y'*3 J:t>*Y''dS^tt-en^i-T/U3 ^v'/w^, T v'/i-;r:a^v.s (T/i^ 
20 =^/u:!{;yW7j?^/u;^'^r VS) . r/^^/V'^;fS. Tv'/w^^fS (T/w^/w 
;&/l^7j<zr/U^;t-^) , T'>/^* (r/V"^r/U*/W7j?^yWS) . r)Vzii^=i/ 

/w- ;J? =^ S *5 J; t;^ yi^ 7j> ^ S ( # Id T /i^ ^ /i^ ;^ yi^ ^ S . T 3 

Wi-S T/Udf^/l'S. )te e>t)«l;:R 2. R^. RV R''. Y». Y^. Y^jSj; 

Si: UTW b-cv^-c <tv^T/^=3^^/^S(^. ii[^t»t. ^ HiS t>t * ^ 
v>-mT-t)<t<. -eo^^^l^cfi 1 1 2 S t><Z);i5$3: ^ bv^„ T/l'^ 
/wSi UTfi. «»J^Ji p« ^/uS. >^oif/uS, >i'y:rotf/i^ 

7 
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, n ;57 ^ ^ Tjf if ^ tf b 5 o 
10 "Cfi. 0y;tH!. ^ai^i/uS, h y -'WS> ^ h V7 a. ^/uS. n a 7 

sT-fco. mmm^s ^nm.^^£if<om.mm^^mmm\^ii 

^t:i-^/u-T?V>-C t> J; L< tt^M^S ~ l 4Xh^T V -/uS ; 

15 If'^/uS. 1 - p{ ^yHf-zl^Sjfe ^<0«?iJx.fii^m^ 2 - 3 -CfcS r/W-Jr 

; :7 5,^1^^, j^mm^. B ^mm'F^j:^<o^^uy> 

h^vS. ^ y h^'^'S. t e r t - ^ h ^i^m. ^^iy/i^:t^iym 
. ^/^:^'^r->'S. K7*'>/^;t^ VSs a ^ i^^/^:^-'3f- VS. V 
20 ^ n V/l^;a-=^ VSx T y /^jT'SE^ VSx if (OW-M 

:J>ii^^*fc{i^4^(Z);^^m/55 1 ~ 1 2 T'fc 6 r /^^ ^ v/us ; y :^ 
y^-ym. ^ X2 X2 y y ^i^m. :/p * / vs. h n y y ^ 
VS. VS. T >' h 7 -fe = ^ vS. t' y V/u;^-'^?^ VS 

. 7y>'W:^#VS. ^^^/v;^-'^ VSj^C ^c^j^^fcj^s 4 ~ 1 5 -^fe »3 . 

25 ^^M^^. mmm^. m,nm^ti: ^<Dm.mm'=f'^^mmi^iiM\^-^A.x 

v^T t> J: 0-^ b < f*#A^ 5 ~ 1 4 T'fc 5 T P — yi^;a-=3r VS ; tK^ 
S ; r-fe^/w:*-'^ vs. T'a^^y 'f/w^'aj^ VS. y >'^:^ =3f VS. 
y y VS. u y VS. >f y u y /i';*-'^^ VS. f/"? 

8 
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r/^/l-^^Sx -r y t e r t - -^=3f^ 

10 . 5>tf!J4^^fcHm:l^t(^j^mmd5 1 ~ 1 2-C-fcST>'l-'ar/V^;^S ; 7 a. ^ 

ryhy't=^ji^^^m. f yi^f/v-^^S. :7yyw^;^S. ^oir^/w^ 
if Oi^^l^iiS 4 ~ 1 5-efo"3^ ^^MT". iimJll^. aHM^jfe 

:/^y y y /u^;^-®. /^uy/w5":^£. ^y/^wy/w 

^ p p r-fe^/i'^:^S. b y 7yu;a-p Tir^/vS. V ^ p ^ V ;«7 

. i-y V-i J\^^y^m. ri^ hy± ^ ^ ^^^^^^ y b ^ y-f /v.^ 

ic*5 1 ~ 1 5 T-fcSTt^/i^^:^^ ; Tir^/^S^ ^>'y'1' /I'S. p« 
^/W^iNZ^/WS, p - b /I'Ct i^y^/W7l^:=^/WS. t e r t - •/ b =^-^^*>'V'7j< 

T'ptf/ws. -ry^nf/ws. -f'f-jy^m. -ry^^/^s^ te 

r t-T/^/V-S. ^drv-zUS, JtiJ'^/^S. KxV/VS. i/'iJ'D-^:/^ 

9 
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i~i 2 T-fc 5 T/w^/i-s. r ]) /i-mti:^<r>m^fi^^^2-^ 

- 1 5 T'fc 0 r/\^^/^u^(D^mmii^ 1-12 ffes r 7/^=^/^^^^ if 

p^:^^-!?-^/;?;/^^!?^/^^. ^:^y'i'/uS. •^:7h^/wSx r:^h7-fe/ 

^tznmi^(omm$S'ii!>^ 2-1 3 -efcsr/w=' v^;?;/^^!?^^/^^ ^mii 

20 . ^ y^cr if/uS. -< y/^/i-S> t e r t -:/^/V'S> ^ 

v?7vs^.e if (Z)«^ij^{ir y -/wgB5><^i^t!i^365 4-1 5 -efc «9 r/u^/Has 

25 1 1 2 ■T?fc6T7/U^yUS*fc(l:7 3i^/l-S. h y /l-S 

^j^^t/wsj^c if <^^^i^j65 4 - 1 5T?fc»). ii^m^s gj^i^^x mn 

10 
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p*^:/^/!^* — >'^S> :x. ^ y :^ /u yiK =^ ji^ m . h V y ^\^:t m ;;i ^ y 
^ ^ h ^ o a ^ i^-^ yu7j% r^/i'Sj^c if <^ 

10 'r>'^S. N, T'fryf jum. a^^f\^7.)Vy 7 =^ 

R'. R". R«. Y*. v. Y3*3 J:tI^Y'»;65^^^•etL^-rg^ft 
df^i^S. te r t-^h'^v'S. -^=¥v'>'l':^=3f.:j/S^ ;^^^/^;r=3rv'S 

^ VT'n t:°yi-^;rS> ^ >'V 5^ S , ^ y^^/U^^^-^x t e r 
t-:/^/w^:^S. ^dp^^yuf=-;^-S. o 

^^^5^^^/^^3^S, Tyyw^;i-S. ^ :/ ^ S if *5 

;;j7/V2j<::i7WS. V P 4? V- * /l^ tJ^' ^ S > h ^^r * 4? = v'^ S ^ 

^ y h ^v';t;/W7i?:=./U'S^ t e r t — y h df^-^:*;/^^!?^/^^^ V 

11 
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r^^i/:!?;/!^^!?:^^^^, -^rJ' a i//^:^:^^^* /^J!H=■>'^S^ 7]}/^^^ 

R\ R\ R^ R''. R^ Y^ Y^. ViaXV^Z-A^^n^ 

fim-rr V R^ R'. R'x yV Y^. Y^*3ctt>*Y^;d5 

y — - ypg^ y — S ^ T E ^ ^ fif^:^;i^y r ^^S) 
;65;ti-ST y -/uS^ /ibtJ^l-R^. R's R''^ R's Y\ Y^. Y^ 

^^/i-S. ^^/t-S. -fy^dtvi^s. y^^/wS, 

^ryy^/V'S. ter t-y^/i^Ss ^=3f-^//i'S. Kxv' 
20 {t^^^<^)j^mi^755 1 ~ 1 2 -cfcST/v^/i'S ; :7 ai = /wS> by/i'S. 

if<^^SISCJ65 4 ~ 1 5T*fc«?s ^MIJ^^. ^^J^^^, fiSHJ^ 
25 ^5~1 4T'fo5Ty— /l^S ; 7 ^.MU^f-. %MW^=f-. B t7 

^ y :;^D Ti^dr VS. h =3r h ^i^S. t e r t--:f V^x^ 

^^Sf^ v'/'W;^^ ^/wi^'Sf^ VS. Kx V/W:4-'ar VS. VtJ' p 

12 
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r ^i^/i^m ; y ^ y ^ p a cc y ^f^^Sx ^^n^^^i/^r 

5 tr y 7y/w;^-devS. if <^i^^ 

^>554~i 5T-*>«5. m^m^. mnm'?'^iif(ommm^i: 

^=llli^{-^^S^-'^/^■C'V^-c ^> J; $f * L < nm^Wc 5-14 -efcsr 
s> ^i^y'Y/^:t^>'S. -ry r h 9-^ y ^ ^^^^ y 

15 Hk^f^i^n-^'^^^^*^ 1-15 -efcsr v^/w^d-'^^^S ; ^ 

^ y:/^/i^^:i-m. t e r t -:/^/w^;^S. V/Wf^-^^S. :^i5' 
Ty/i-^:rS. ^(^E^^l^^ i5> l«i * ^ ^ 

20 ik<Dmmmf)^ 1 - I 2 x-h^r /i^^^i-^^tm ; y ^^^^^^^^ ^I^>'^^ 

;654~1 5-efc9. Il^m^. m^MT-. ?i(£limi=-'^Cif<^^^l^^SrS 

25 =Blig^^fi&S^^^^-C'V^-ct> J:v>: b < fiSMfc s ~ i 4 -c*fc 6 t y 
y y y /w^^^s. y w y tv^n-< 

18 
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^:^m. h y 7/u;^ni T-fe^/i'^^^S. ^ a ^ :y ^ ji- =^ /i^ 'f' :^ 

p _ ],y^Jl:/;;^/^7J^-/^S^ t e r t — b ^ v'* — >'^S^ 
tf/ws. >f y^n f /ws. zf^/i^m. ^ y :;^^>'wSs t e r t -y^/w 

10 ^^V/wS. Kt'V/vS. ViJ' a^^^^/uS. v'tJ' n 

•^ftL}i±^i^i;^jvmfii^(omK.\-tr y ->'HH555'<^i^^^*^ 4-15 -cfc 

i/;(7/i'>i? = /wS. :;^a 7J<=¥ v^;5;/w4?-/uS. ^ y ^ n ;lf V ^^^/i- 

:/h#v'*/V7j< = /WS> ^yT/h'SrVj^Z/W^ff^/^S. ter t - 
b ^ /W7K^/vS> '-^^ v^/w::*-'^^ v'*/U7j<^/^Ss ^ ^ /i^ ;^ =ar * 

n ^=3lr v'/l':^dE^ v'^y^Ji^^^'^S. T y ^ ^l' ^ =^ 

14 
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M<o:^mm^T!)i. mx.\^£^^/^m. ^^ji^m. -^^pf/vs. ^y^u\f 

m^. ^^i^i^ i'i^i^(Dmmmi)^ i~i 2-cfcST/i-^yL'S> ry 

l.~ 1 2 -Cfc 5 T 7 /w=^/^S* 31 r^/l'S. T^h'^rv'^ 

= /I/ ^ u VI y :/a^7j.=^yV'S. =hn:7ji^/^£> 

10 ir<?5i^m^*5 4 ~ 1 5 -e*i> «9 . ^mm^. ^^M^. fifenm^j'^ ^<^1S 

X'h^r V -/wSne if-eStfe^ tt-CV^T t> J: V>;i7>'W/^^-r /i^S ; ;^ :/ 
;;^/^7J^ :n ^ :/ ;^ tJn S . b U ;t P 7< ^ 4^ — S 

15 >'WS> ^ ;^ /V' ^ S s p — ^/^J^:/:^/^^^^:^>'^S^ ^ h^i^^ 
(7)]^^^:i5t»jx.{i 4 - 1 5 T-fe 6 r y ->'^:^/i-*->'^S. ^ h^v^yv- 
x.fil~l2"efeST/w="3rv^;^/^*?^''^S. :^/W7t^^>'^S. N, 

m^ii^MWc 1-12 (DT ji^^/^^s m^itmrnwn 4 ~ i 5 <dt v 

rs^ y*. y^. Y*j3 i t)«Y''^5-?:^^^i^^i-T y 
25 -/w:^=^v-S<^f^*«?»Ji: bT(l. V^J^^ym. >7 a o :7 ^ y ^ v-S . 
^a^^aiy =aE^v'S. h n 7 31 y 7 :^ ^ V S . t° y 

15 
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>-mdP<b L-c(^. ^y;i{i:7 ^/^ir^T-^ m.mm^s ^mw-.^. a 

* if b 5 „ 

5 R*. R\ R^. R*. Y^, y3*3 J:U«Y^;6S-?:tt<e*tL^-rgife 

;^ Tis /U S , t e r t - 3?^ b ^ ;!{7 =■ /l^ S s ;r =Jr 

T V /u:^::^/umti: i£-A^^ifhtis mmm^Tlf^^i' 

r ^/i-^/i-Sjfe <if ^>fflv^ e>nSo JJi^A^S T 5 y So LT N 
-T'f^yW'-N - t e r t -zf h ^-y:^ J^y^^^^v^T ^ y N-JC^/U- 

R''. R^, R", R% Y^, Y^, Y 'io i Y " /iS JetL^*n^i-®i^ 

N — 7 31 =:/u;!7 yu/'^^'l' /u^^ N - ^ ^'i^/u — N - 7 * ^/u;^ yw/^^^f 

R'^. R'. R". R5, Y\ Y^. Y^*3 J:TJ«Y'*;6SJetb^*tl.^-rr 

16 
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/^S. y< u V /I'Ms t"/^n>f/wSs ^ =Sr 1^ / >r /i^Ss Hr ^ 9 J ^ 

5 -^7 h-f /V-S. T>'h7-fe/-l'/WS. p< h drv'-< /WS. n 

R'. R5, Y^, Y**3<tt;«Y'»;6S^n^*tb«i-T->' 

/^;r=3fiXSi:LT(^. ±iS<^<b*5t) L fc T ^ /UtJ? = ^ V 

V y v^s. y T^'^f- y /v:^'^!^^/^. u y /w;rdE^ vs. y 

^ / /I- >a- ^ v- £ , Kx;* y /w;^^ ^ n ^r±=^^\^^^-y^s 

h y T-fe^/w;*-'ar vs. V^ a^^'^ jj? ^ :t V S . 

15 v^ p i^^/vx|?=-/u:^-'^r VS. ^ W>f v;^^ VS. -^7 

h yi^^r^r VS. h VS. y b v^ >r /w;*-^ V 

S. y P P-<>'y-^/^:^=3r VS^i <!f Ji^^lf fett^So 

R2, r3, r4^ r5^ Y\ Y^ y3*3 J;D«Y^;65^tt^*n*-t-T V 
J\-^:^^ i:UTH. ±IB<Oi:*Jt) ^il Life T/V'^r/i^;*; 7^:^/1' ^;*-S* 
20 fctlT y - /I' j^j/ujj?;^ /I' ^;i-S<^v^ -fti-Ct> J: < . jO^ 5 T V /i- ^ S 
(Dft^fi^J LT{i. T-fe^>'i'^;rS. 7* p y ;^S. y 

;^-s. ^ y y^ y /w^^^s. 1/ y >'i-^;^s. y ^< y /V'^:ji-s. f 

/^p-f/u^j^S. ^=^1^y -i'>'i-^:tS. y ^ /i-^::a-S. Kx;&y 

-r/^^;rS. p p T-fe^/w5^;i-S. h y p T'fef^yu^;^S. V 

>y-r y^^:^s. -t-y h y^^^i-s. r >- f 7 y -r /u^;^-s. y h # 

V^>y^yw^;rS. ^ P P^:/y-r/w^:^S3^.Cif3d5^(f btbSo 

R''. R*. R-*. R*. Y^. Y*, Y'*3 J:t5Y''d5^tt-€:tt^-r:^/V' 
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$tv-cv>Tt> J;v^x?./^7T^^^^'S7tci^^^^^f bti.. m^i-£ ^ ^ ^^^^^ 

7i^=l/WS. >X/^7l^^/^S^ h 7 :t P ^ iJ' >- ^ ^ ^ ^ ''j^ ^ 

i — i 2-C*)ST/i'="apv':^/^>i^^/^S. r i^"^^ N. N- 

2 (T^Tv'u^/vs. 4-1 5 or y -/wS^i 

±SB-«a^ (II'). (Ill') i^*3v>"c. x^*3 j;t;^xMi^n 

fiiit ^ m -e S ft Y *5 i tJ« Y * # ^ t V > o 

±ia-^^ (I I) . (II I) i^*5vm:. X ^*3J:t>*xM*-tn^'tt 

i: X''(0'>/j:< i: t> 1 oti^lgJIg^. ^jdl^^* ytftfiiitltlE^'eife t) . X 
i". x2}6S^mEiF*f:if*fii5tltm^^-efcSm^{i^XMi^'a^-rS YMi# 
*fc. JilB-i^^ (II). (II'). ( I I I ) *5 ( I I I 
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< . 2U±<ox^i^K\i>\z.m — t.tii-i^^oX\f^Xii J:<.*3J:tJ«2JgA± 
?>t^. 2&^±(DX\ Y\ x^'jj it/YMi. ^ti^ti. s:v^^^:|^-* 
u36>bT. mm^mit^!^ ( i i ) > ( i i * ) i^mmm^^-r^o 

g^S=^W-rs w i:*s-e# So W^^M-fb-a-J^ (II') {!:*3V>T«^ 

^mm^it^ hi^. Y^*3j;Tj«Y''ds^-ri^^*fcfie^s^wi-s^i: 

. Y». Y^*5j:tJ«Y*}JS^i-0^*fc»iemSS:Wi-S r t fiJfev^o 
15 (I I) l^:*3V>T. Y^. Y^ss J:tJ«Z {;t^n^n^ti.d5^ 

-^-|-6X^ X2*fc(iC^3i5pggi-6X»^yt{*X^d5^i-5Y^*fc{i 

Y^ irs^-a-L-C-miiS^^Jf^fifeUTVNTtj J:v^o ±|B-^^ ( I I ' ) 

*3V^T. Y\ Y J;D^Z (i"tH^*tt^iXi65Jig-g.i-6 X 3. X * fc C 

X^*;fcliX^;i5^i-S Y ^^fctiY" t ^^bT-m^^ 
0iJx.(i. t°!;v?>'^. fc-y^v^^^. t-y^v^^-^. fyv^^^. 1, 

;t-drf-y->'U^. >r y ;^-:Sr^^y->'^m^ 1, 2. 3 - h U T — /W^ . 

25 1, 2, 4-vvry^--^i^m.'rhyy-j^mti:if(D^mmmmm;i 

, 2, 3, 6-7^h7t:Kntryv?>'. 1, 2, 3, 4-rb7t:Ko 
\^]) 2, 3-vffcKa77:^x 2, S-i^tKn^^^'x 3, 4 

-i;?tKn-2H-tr7:^. 5, 6-v^t:Ki3-2H-t'7^^x 2, 5 
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5 ii$'g'T•5i^^bTV^rtJ<tV^„ ±15-/39!^ (II') t-*3V>T. Y ^ *3 J; tJ« 
Y ^;65-j^l^/j: o r mmm^S:^ b X ' i: - mS^-a-'C^^'a' LT V^T t J; 

^ y^^^uy^hl^. 2. 5-v^t:Kn>'7:/-2-:^:/. 
10 Kn tr^ i^- 2 5. 6 - v^t KD - 2 H- tf 7 2 

2 (5H) -77y^J'iif<^7^bV;2-r-^^i>yv. 2-t'oy 

'jj:^^ 2 - fc'-< y i, 2, 5, e-T^h^tKot-ye^^'- 

2-:^v> 2, 5 - v'fc Kn tro— /w- 2 ir<^7 iJ' ^ ; ='^^ 

; 2->f5:y>'yv^yv, 2-;i-:3ei?-:/yi^y^. 2-f-Tv'yi^/:/ 
, 3, 4. 5. 6-7^h7tKn-2 ( 1 H) -t:°y^v?y>'. t ^ 

±IB-JK^ (I I) (-*3VNT. Y\ Y^iti^X:^Z\,t^^^fl^ 
20 tL;55S5£^-t-;5 X \ x^^^fcHC 'd5i^^-f-SX^*ytfiX'':dSW't-6Y» 

II') ir*3v>T. Y*. Y^is j;tj«z n^ti-ett-ttt^sM-a^-ra X^. 

X^^/tttC^dSgl^-t-SX'^fcttX^dS^i-SY^^^ttY^ir^^L 
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.^^^^y^^U^ ^ y^df^iJ-y-yV, 1, 2. 3 - T V - . 1. 

2, 4- h y r;/-^^> ^ }^ y :/ ^ 7\^fj: if (D^mmmmn ; r^^^z^^ 

2, 5-i^l^Ko7^:^-2-;^->'^ 7"h9tKot:°7:/-2-;^i^. 
5. Fn-2H-if^:/-2-;*-i^. 2 ( 5 H) -yy/>^ti: 

if07i^ b^-^ ; 2-Tif^v?y 2-i^nyi;^/v. 2-f-<i;i^ 

1, 2, 5. 6-xh7tFt3t:°yv^i^-2-:^^. 2. 5-v? 

^ i^. 2 -^r y 3. 4. 5. 6- 

^j,^tKa-2 (IH) -fc'y^i^/:^x t^^ h>1'^'^Cif<^^^<^^ 

wm^M^b^^^ (II). (II') i:bTtt. ^mmmmn-^m-r 

^\)c^m. #lct""y v?:/^. t°y t°y f 

Wa^m^b^^ (IDs ( I I ' ) UT. ±fE-JI9f^ (II), 
(I I' ) 1:1*3 v^T, M;&5y^^>A|^-^. -^byi^AI^^^. ;^;y'>iNlE 
-^j/^i/l^ AJl^. Al^^, Tis e^^i^^^-^fcfi 
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^-•T^yl'. 1, 2 - h ^i/J^^? 1, 4 - -9- y A 

^ v^ji^y^ji — -r/u^ v^^ y :/ P t'/U^ — X/l'^ t e r t — -/^/^p* ^ 
7Wji~-7^7l', 1, 2 - v'^ h =Sr->^^ ^'^ 1, 4 - =3^i^ ^ . v^i/y 
10 if <7)^ — ^ U < . <^l::-r h 7 fc K o v^t^ittt. bV^„ ^ 

«^ttm^-C% 2ffiJBiJiSrm'a'*3*T^ffl-r5 r i:;d5-^# So ^jS^c> 
2 y v'^'fl^fls (i) (^^fUT. ii^O. 5 

~ 1 0 0 uwL^(om.m-r^h^ > ^f*u<{ii~2o m»<&o^ffl-c&s 

o 

15 ^m^m,it^m (i n ^ d i' ) (^^ffla:j±. 2 -;^/U7i^=i>'uf 

y (I) ic^U-CO. 1-10 S«<D^ffl-C*>S<^;65 0^ b 

<. 0. 5 ~ 3 ^»(7?^IST-$>5 0;55 J; 19 0 ^ bV^„ 

Sf&M^fi. - 1 0 CC^ 1 0 0'C(^^ffl-C*?6<^;dS^* U < ^ -8 
20 4 0 ^Ba<0|£ffi-e*) "9 . b < »t 0 . 5 ~ 2 0 i^Ba<^«fiH-c?*>s„ 
. (II') 2 - ^/WTj^^ywe y v^:/^#<$: (i) ^m^mir^-t^. * 

;fctt2 -^/wjjNri/wfy v;ji^^^($: (I) (omm^\z.^m'^mit^m ( 
II). (II') ^s^iB-rso mim-r^m^. mm^m\Y,^m ( i i 

25 ), ( I I ' ) ^fcfi 2 = y ( I ) {i±ia(Z)R 

(II). (II*) *fcfi2-^/P:^N^/Ufy v^i^0|#«s 
(I) ;i5 1 ~ 8 0SS% 5^iiS$SBIT*)5<^d5 0^ U < . 5 ~ 5 0 ®» 
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^|cai§^t-«fc «3 iiit^nS 2<4emt° y v^>-^^«s: (III). (II 

— -r/W. ter t - y ^ p< ^ /V-^ - 7^ > g^^^^^^x ^ 7" /l' 

M^"e*>5 2 -^/i^Tj^ — /I' t" y v'i^^^<*: (I) (i, a> 3 

SilirdS-CtS (i|#M¥l 1-269147 -^^i^J^^Ra) = "ttz. 

(Organic Letters) . 2#21^s 3373M(20 
0 0 ¥) o 

mmm i 

2,4' - If If y v^^'CD'g'^ 

0ml) ^j±j^^. - 7 8X:j::?&iPLfc^, n -y^/uy ^•>-2^0^=Sf 
25 f->'^?0?(l. 6M. 10. 3mK 16. 4mmol) ^ttJi^fCo 
^<0^^K(::> 4-::^a^k'yv?>' (2. 59gx 16. 4mmol) ^ 
7^b^tKn77V (3ml) (i^** U T # b ttfc^?^ ^ 1 0:$^^dMt 
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I^Dv^i^O. OOg. 13. TmmonSrT'b^tKP^^^^CS 
3 Lfc^. lUm^T'-r y T'ci ^"^y -/l^ ( l m l ) ^^^JPb-C 

5 #e>nfc^Jc£:«^i^Sr7K»J:^;t. g^^^^>'i' (l5mlx2lHl) Srffl 

mmv. rm(Dmi^m^^-t^w.mit^^ (i. 7 5g. 2-^:^-^:^ 

7. fVit^ ^ /V \f ^) VSrSip LT ijX^ 8 1%) @ ^ t T #fc„ 

'H-NMR;^^:J^h/U(CDCl3 ) 6 : 7. 33-7. 37 (m, 

10 IH), 7. 80-7. 91 (m, 4H), 8. 72-8. 76 (m, 
3 H) 

n'm.m 2 

4-^^/w-2- (2* -t'yv'/i') y v^^-o-a-^ 

^^gJfebfcF^^jBf 50ml<D77:5^='t-x 7^h^tKn77i^ (1 

15 0ml) *5itj«>r y y'ci tr/w-^i/^v^i^ p y k ( 2 . om. 7 . 7 

ml. 15. 5mmol) 5rttj2j^>JJ>:V>-e. 2-":?'P*eyv^:/(2 
. 45g, 15. 5mmol) ^-rh^tKn>'7^^(3ml) Id ^75^ 
UTWbnfc^^K^ 1 0:5>^3&*l:t-CjKTbfc, SI^?M^2^Sr 1 
Lfc^x 4 - p< ^/t'- 2 y t^:/ (3. OOg, 
20 12.9 mm ol) Sf-T^h^tKoy^i^ (5ml) \Z.^t>\^X'^h^ 

#bttyhRiStl-^t»^7KtJ:iPx:. g^m^i^/u (i5mlx2lHl) 

2_^:/-^^^^y^7J^;^/^t•yi;?>'<SrS5Pi: bTi|X^8 9%) SrSfeSli*: 

»H-NMR:^^yh/U(CDCl3) 6:2. 36 (s, 3H)x 7 
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. 06 (d, 1 H, J = 5. OHz). 7. 2 0 - 7. 2 5 (m, IH 

7. 69-7. 74 (m, IH), 8. 16 (s, IH), 8. 3 

2 (d, IH, J = 8. GHz). 8. 46 (d, IH, J=4. 6H 
z), 8. 57-8. 63 (m, 1 H) 

mmm 3 

2 , 3 * -\f\z'V i^>'<D^^ 

^mm^i^fc^^^ 5 0m\<D-yy7^='K, T^b^tKn^^:/ (1 
0ml) *5 J: t>*-< y:fx2 tVW-^ ^ -i^ n ]) ( 2 . OM. 8. 2 

ml. 16. 4mmol) Sritii^. J!feV>T-. 3 - ^ ci ^ f P v> :^ (2 
. 59g> 16. 4mmol) Srv'h7tKD:77>' (3ml) Id^** 

Ufcft. 2-^:/if>';^>'^>f: = /^t°yv':^ (3. 00g> is. 7mm 
ol) ^-rh^tKo^^i^ (5ml) K^ii^i^xnhfitcmM^ 1 0 

^mut^nxmrx^tio Rjt^u^m^^ux 5v^mmiW\^ti'4ks -^^zfa 

y<y—/i^ (1ml) i:mMVXRf:t^^W±^^tio 

nhtifcSi}t^M^i^^7^KMx.s mm^^/^ (l5mlX2lsl) «rffl 

mmi^. rm(Di^^m^^'r^mmit^m d. 6 5g. 2-^:/-^^^ 

o 

^H-NMR^^^h/^(CDCl3 ) 6:7. 23-7. 58 (m, 
2H) . 7. 70-7. 91 (m, 2H) , 8. 33-8. 39 (m, 
IH) . 8. 6 2 - 8. 8 8 (m, 2 H) . 9. 20 (d, IH, J = 
3 . O H z ) 

m^m 4 

6_^op_2- (2' -f^3in/W) M'Vi^l^O^^ 
^mm^\^^P^^^5 Om \ (oyv 7-V7\lY^y7V (1 

5ml)*5j:tK^:/^i^!J'A(480mg, 19. 7mmol) Sritii 
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^V^-C. 2 n 3i V (2. 67gx 16. 4mmol) 

^ t Ka :7 7 :^ (3ml) \z.mt)^ i^x n htiitmm^ 1 0 ^mf>^ 

^ :y 7s ;V^s =^ JV \f )) -y { Z . OOg^ 13. 7mmol) Srxh^t 

5 Ko7^^ (5ml) \z.mi>^\^xnhiif^mwL^-^ oi^f^t^nxmyi^ 
#e>nfc^f&m^«^=sr7Ki-aox.. mw^^^^^ ( 1 5 m 1 X 2 m) t:m 

10 fSiiU. TIB<7)!^i4<it«rW-rS^IB^b^«^ ( 1 . 72g.6-^nn- 

iH-NMR:^^;5'b>'l^(CDCl3) 6:7. 12-7. 17 (m, 
2H) s 7. 4 7 - 7. 5 5 (m, 2 H) . 7. 6 2 - 7. 7 4 (m. 

15 2 H) 

mmm 5 

2- (3* -^a:::r/U) fyv^^^<D#^ 

^|gm«^Ufcl^^5BI 5 0m\(O-77:^^\^. Th9\i\^oy9y (1 
0ml) ^tt5i^> - 7 S^iZ^mLfz^. n-Zf^/l^V^t7J>^<0^^ 
20 i^:/^V0?(l. 6M. 10. 3ml. 16. 4mmol) ^itj^Ayti. 

3-:/n^^;*-73i>'(2. 6 7g. 16. 4mmol) 
7^ h 9 t Kn 7 ^ (3ml) t3l^*> LT# b tvfc:^:^^ 1 0 
»tT?gTbfc„ KJ^:m'^'^^^3 Oi5^fflK1^Uy5:'#. 2 ^if V^/W^J^ 
;:i/Wfc"'yv'^^(3.. 00g> 13. 7mmol)^7"b7tKci79V 
25 (5ml) 1:1^/5* UT# btl.fc^?^^ 1 0 5^^1dMtT?iTbfCo ^FJ?M 

-g-ii^^: 3 uysim. i^aST'-r y :/o (imi) ^mm 

#e>nytRfS?l^«^^7KtJ:iP:t. (15mix2111) «rffl 

26 . 
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*SiiU> Tiao^i4^iSSrW-r S^IB^k^ife (1. 8 3g. 2-^:/-^> 
;^/u;jN=/Hfy'i?>'%SSpi: LTilK^S 3%) ^ilfet^J^^f/ui: bT# 

5 'H-NMR^^^J'h/l'CCDCla) 6:7. 14-7. 19 (m, 
IH), 7. 39 (dd, IH, J = 3. 2Hz. 5. OHz), 7. 
60-7. 73 (m, 3H) . 7. 90 (dd, IH, J=0. 8Hz 
, 3. 2Hz), 8. 60-8. 63 (m, IH) 

%mm 6 

10 2- (2' -7y/u) If y 

^^ttlfeUytrt^« 5 0ml<D77-:^3tC, 7^h7tKP77>' (1 
0ml) ^^yhH. - 1 %X>\Z.^n\^tz'iks n -Zf^Jl-]) J>.(D^^ 
■^l^l^W. {I . 6M, 10. 3ml, 16. 4mmol) ^tti^A/fCo 
■?^<^^^K^-^ 2-:/n*:77:^(2. 38g. 16. 4mmol)S:v" 

15 h^tKo^^^- (3ml) \cmii>\^XnhfLfz.^m^ 1 0 

iSTbifco Sl??iS-&i^«r 3 o t^^> 2 - if :/ ;^ tJ^ 

b°yv^:/ (3. OOg. 13. 7mmol) ^^h^tKn^^^' (5 
ml) LT#bttyt^^g^£r 1 0 4^rBl;6-tt-CMT bfco Rm^m^^m 

Sr 3 ^^l^j^ tyt^. l^fiHtT-f y :/n/N'y — (1ml) ^l^^llBLT 

20 RfSSrf^Jh^-itfCo 

#e3^xfcSf£;^l'^J^$r7KJ^>!JPx.> g^^J^^/i^ (l5mlx2|Hl) Srffi 

mmu, y^(Dm\^m.^^-ir^m^it^m d. 4 5g. 2--<>'-^v 
25 yto 

'H-NMR;^^i{'h/U(CDCl3 ) 6:6. 50-6. 63 (m, 
IH) . 6. 84-7. 23 (m, 2H), 7. 50-7. 83 (m, 
3H) . 8. 5 8 - 8. 7 3 (m, 1 H) 
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2- (1' 5 ' -tf^V'y/^) P V O -g- fig 

^^g^ LfcF^^H 50nil<D77;^='l^^ -rh^tKn^y^- (1 
0ml) SrttiZi^s - 7 8 •Cl^lJ'^iP b/c^. n - ^^/i^ y ^ ^> A (^^ ^ 
5 f- V^;^ (1. 6M, 10. 3ml, 16. 4mmol) SfttjiA/fc„ 
^(O^mi^. 1 vf/U;*-'3{^ V tr^ y — /I^ ( 2 . 8 6g, 16. 4 m 

mol) ^xh7fcKi3>'7V (3ml) {Ji ^ U T # ^) H 1 

7. jV:^=^;\^\f ]} i^l^ {3 . OOg, 13. 7mmol)^7"h^tK 

10 D^^^' (5 m 1) b-c#e>tLfc^^K^ 1 0 ^f^t^n X m~r 

o SlJ;ig^4fel«r 3 B#P^m«i bfe^. l^iaS-C'T y^^P/NV -/^ (Iml 

#'bnfcSf£?M-a'2^^7Kt'J!in;t. g^^3i^/u (1 5ml X2I11) =Srffl 

15 miSiL. TIBOi^i^lt^rWi-S^IS^b^^J (2. 9 0g. 2-^V-^i^ 
>^/i.7j>=/ut:' y vSrS^P i: LTUX^ 84%) ^^^WiW-b LT#yt„ 
*H-NMR;^^i5'h/U(CDCl3) 6:5. 30 (s, 2H). 6 
. 68 (d, IH, J = 2. 4Hz))s 7. 19-7. 18 (m. 6 
H), 7. 37 (d, IH, J = 2. 4Hz), 7. 64-7. 77 ( 
20 m, 2H), 8. 62 (dd, IH, J = l. 8H2, 4. 8Hz) 
8 

2- (4* -7<^/V'-2' -;^-:ar1^y y /U) t' y O ^ fife 
^^Blfe UfcF^^iBS 50mlO77;^3lC. -rh^tKP^^:^ (1 
0ml) Srttii^, - 7 8 *Cti?&*P bfc^, n - y ^ A (D^^ 

25 1^:^^^^ (1. 6M, 10. 3ml> 16. 4mmol) ?SrtfcJi^^o 

4-^^/I^;t^-y-i/ — y^(l. 3 6g, 16. 4mmol 
) €rxh7tKn77:/ (3ml) UT# 1 0 
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jJ>^/H:f!Ji;?i^(3. OOg, 13. 7 mm o \) ^T- h "7 \l Vi=f7 7 

>' (5ml) Kf^m^i^m^fitzmmi: I o^w\ii^nxmT\^tzo Rft- 
m^m^ 3mmmw\^fcWi. wu.^-^^^j-fn/^j^jv (imi) 

5 # btLfcRf&jg-a-^JSTTKlJlJtJP g^g^ocf^/i. (15mlX2(Hj) ^ffl 

miliLx TIB(^)«fe14^it<£r^-r S^IB^k-^Jfe (1. 51g. 2-^:^-^>' 
;;?./^7js:^yut°yv':/^S2pi:b-CiiX^6 9%) ^fife@ft:<l: LT^t/Co 
>H-NMR;5^^:^h/W(CDCl3) 6:2. 29 (d, 3H. J = 
10 1. 6Hz), 7. 39-7. 45 (m, IH), 7. 62 (q, IH 
, J = l. 6Hz), 7. 86-7. 92 (m, IH), 8. 17-8 
. 23 (m, 1 H) , 8. 8 2 - 8. 8 6 (m, IH) 

•mmm 9 

2 - (2' -^T>^y/u) t" y 

15 ^^Btfe 50ml<D77;^ = {-s xh7tKn:77V (1 

0ml) - 7 8 'C^C^«&^P bfc^, n -T^'^/l^ y ^ ^> AO^'^ 

(1. 6M^ 10. 3ml, 16. 4mmol) ^fti^ A/fCo 
^(O'^WLVL^ ^ry — /^(l. 40g, 16. 4mmol) Srxb^t 
Kci77^- (3ml) li:^;6*U-t#e)nfc^?R«r 1 0^ra36>»frJSTb 

20 S^£:ig-a-«^<£r 3 0 L:/t^, 2 - ^ ^^-fef /u-*; zi/i^ f y 

>(3. OOg. 13. 7mmol)^-rh^tKD:77:/(5ml) 

\z.nii^\^xnhMz.mm^ i O 5>^;6^it-CiKT bfc„ 3 m 

^m#U;rcms l^m^-e^ y y^n/NV-/w (Iml) Sr^JP UTSf&Sr 

26 # b ttyt^f&M-^i^SrTkl^ivlJPx.. g^^ocf-zw (l5mlX2lHl) Srffl 
V^TttttiLfc„ i*W?K^^*g bfc^. v^y /u^ p-^ 7^ 
miiit. TIB<oi^i41i[S:^-r S^IS^k-a-i^ (1. 2 2g. 2-^^'-^:^ 
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p 

•H-NMRJ^^iJ'h/uCCDCla) 6:7. 28-7. 32 (m, 
IH), 7. 43 (d. IH, J = 3. 2Hz), 7. 75-7. 80 
(m, IH), 7. 91 (d, IH, J = 3. 2Hz)^ 8. 16-8 
5 . 22 (m, 1 H) . 8. 5 8 - 8. 6 2 (m, IH) 

mn&m 1 o 

l-^V-lfVJX/l^Tj^::!/^— 2 - (4— j^t-^yU— 2 — tryv^/l') > V 

^^Kife Lfcrt^H 50micD:77;5^=>(c^ "rhv^V'^yv:^ (i 

10 0ml) ^tti^i^f. - 7 8X:\Z^mVit^. n -z/^JUVf-t^ J>^(D^^ 
-^l^l^W^ (1. 6M. 10. 3ml, 16. 4mmol) SrttiiA/fc„ 
^(D^W-i^ 1 -'<:^"^ >';^/W7j^ = /P-Y >- K — ( 4 . 2 2 g , l 6 . 4 
mmo 1) ^T^h^t Kn:77>' (7ml) fC^;i^UT^P>tL^c;^i^^ 
1 o ^PplAMtTiST Lfco Sl^JiS-a-i^Sr 3 0 L:fc^, 4-^^ 

15 /V-2-^:/if:/;^7W7lN=:yWtr!;v^i^(3. OOg. 12. 9mmol 
) SrT^b^k Ka^^^- (5ml) L T # f> ttfc^^K «r 1 0 55-^ 

j—jv (Iml) iSrmJUR bTS:l^?2^^^Jt ^-fri/to 

# ?>nfcR*£?M'g'i^«r7KtwAP^x g^^ai^yv (15mlX2|Hl) Srffi 

TIEOi^ttfit^W-f-S^ia^k-^i^ ( 3 . 2 5 g . 4 - p< ^/W- 

t LT#:rc„ 

'H-NMR;^^^h/U(CDCl3 ) 6:2. 47 (s, 3H), 6 
25 . 85 (s, IH), 7. 17 (d, IH, J = 5. OHz), 7. 1 
9-7. 33 (m, 5H) , 7. 47 (d, IH, J = 7. 4Hz), 
7. 56 (s, IH), 7, 64-7. 68 (m, 2H), 8. 18 ( 
d, IH, J=8. OHz), 8. 60 (d, IH. J = 5. 2Hz) 
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(I) 



TV^-C t J;v^r U — /wSSr* R^^ R\ R ^ *3 J; tJ« R Ni^n-e^TK 
X t> J: V^Ti>'/i':^'^r g^S^^ L T T i: V^ T /W^ ;^ S x 

o ) 

Xm^ti^ 2 - V i^:ymmi^^-^^ (i i' ) 



(^EfJ, m*5<}: tJ^n tt^^X-€*tt 1 gt±<^lil^:«r« m + n = 3 ~ 8 (D 
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^X'i>^m^nmxu::f^^-r ^Y*nw^'&-r.x''ii^mmm^'^t^i'i^ 
Y\ Y^, Y^ioiiXj^vn^fi^tiTi^mmf's ^^^^>m^. mi^m^ 

e^^SrW Urv^T t> i v^T/V'=i ^V/i^S. Mtk^^^ UTVN-c ^ J: 
T y — /w;^=arv-S. S«^£S:W LTV^Tt J;v^r i//i-;e-=^v'S. fi^£ 

r ^ <tV>T v^/uS, gi^lS^W LTV^-C J;V^T/^3 v' = S 

Y^ Y2jaiO?Zfl^tb^'tt^tV7)5ii*^-r^X\ X^^fcfiC 
25 -f -5 X 3*y5:{iX'»;iS;^-r § Y ^ * tii^Y^ tt^-B^ bT "Mife^^fcH^ 
^itSr?^^b-CV>-Ct><t < . 

Y » *3 J; Y ' ;6S--I^l:: j^j: o T^I^Jl^ b X ^ - fiiS^-g'-eii*^ bT 
\^^Xi>X<s Y J:t>*Y^;)5~^{c/ioT@fmJ^^^« bX i: "MM 
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R". m. n. C\ Z. X\ X\ Y\ Y 

2. Y^ti^ti.*siJi£^i-5X' d5Pg?-r6X*:JSWt-S Y''^*S'g'b-C 

« 1 mm<onm:^mo 

3. ( I ) 
i3 



o " 



(I) 
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(^ii^^Mi^. CH. ^mm^. m.mmi't.fz.\tm.nu^-%:^\^. -tab. 
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5ys> =hns. v-rys^ gifts Lxv^x t> ct v^zv^/w-s. g 

iftS^W LXV^X t> J; v>r/W3 =¥ v';«7/uxl?^/U'S. glftSSrW LXV^X 
h J; v^;i(7 7^/^^^ /wS* ;/t(ig|ftS^# LXV>x t> J; v> ^^/u^J: — /wSSr 
10 i£.ftit^ 

«it^?^^fifebxv^xt> J; < . *fcfi. 
15 Sr^b> x^^fciix^ ^ -*J^-g'X5^$-&bXv^xt> J;v>o ) 

I ) 




Y J; 



X;^$tL5 2<i)[(c^ms«itog^SS:Wt-S t° y :/^W{*:<^S!iit;^ 
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